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A.W.I.R.C. PROJECT 498/0029 
I.LONG TERM PASTURE MANIPULATION TRIALS 
RESEARCH OFFICER C.W. THORN 
FIELD ASSISTA~T C.J. STOCKDALE 
PASTURE MANIPULATION ON THE ESPERANCE SANDPLAIN 
Introduction 
In 1981 a 2 pasture: 1 crop rotation trial incroporating four pasture man-
ipulation treatments was commenced on the Esperance Sandplain to determine: 
1. the effect of herbicide manipulation of pasture composition on pasture 
and animal production. 
2. the effect of grass control on take-all levels in a following cereal crop. 
3. the effect of grass control on desicantha weevil levels in a following 
cereal crop. 
The four pasture manipulation treatments were:-
1. Untreated 
2. Kerb WP-50 (1.0 kg/ha) + 2,4 o-amine at (500 ml/ha) 
3. Spraytop (Grarnrnoxone W at 550 ml/ha) + 2,4 D-amine at (500 ml/ha) 
4. Sprayseed 800 ~l/ha 
The Kerb, 2,4 D-amine and sprayseed were applied in early July and Sprayseed 
in early October. 
* 
Rotation 1 
Rotation 2 
Rotation 3 
YEAR '1981 
p 
p 
c 
Crop(C)/Pasture(P) 
1982 
p 
c 
p 
1983 
c 
p 
p 
1984 
p 
p 
c 
There are two replicates of each treatment in each year. 
Results 
Crop Results - Summary of Results 1981-1983 
ROTATION 1 
Untreated * 
Kerb + 2,4 D-amine 
Spraytop + 2,4 D-amine 
Sprayseed 
1981 1982 
p p 
1983 1984 
c p 
0.6 
1.4 
1.2 
1.4 
1985 
p 
c 
p 
1985 
p 
Mean 
Rotation 
1 + 3 
1. 21 
1. 57 
l. 70 
1.79 
... /J 
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ROTATION 2 1981 
p 
Untreated * 
Kerb + 2,4 D-amine 
Spraytop + 2,4 D-amine 
Sprayseed 
ROTATION 3 1981 
c 
Untreated 
Kerb + 2,4 o-amine 
Spraytop + 2,4 D-amine 
Sprayseed 
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1982 
c 
1. 72 
1. 71 
1. 76 
1.87 
1982 
p 
1983 
p 
1983 
p 
1984 
p 
1984 
c 
1.82 
1. 75 
2.21 
2.19 
1985 
c 
1985 
p 
* In 1983 Desiantha weevil was observed to reduce crop yield in plots car-
rying grass pastures. 
Significant crop yield responses to removing grasses has been recorded for 
the sprayseed pasture manipulation treatment. The poor result of the Kerb 
+ spray graze treatment has been attributed to Kerb residues impeding crop . -., 
root growth as a result Fusilade \R J a newly developed and commercially 
available grass herbicides is beiri~'used. 
1984 Results 
During 1984, pasture regeneration production and composition were measured 
on the 4 pasture treatments. 
Table 1. Pasture regeneration 23/5/84 proir to cropping 
ROTATION 1 Regeneration (Plants/m2) 
1st Year Pasture After Crop 
Clover Seed Yield 
Clover Grass Capeweed 
1982 1983 
p ·C 
Control 2 106 110 0 745 344 
K/SG 1 764 8 8 857 374 
SG/ST 1 933 47 8 529 232 
SS 2 094 0 8 TU 460 
ROTATION 2 
2nd Year Pasture After Crop c p 
Control 2 204 318 153 123 169 
K/SG 2 464 82 82 75 90 
SG/ST 1 269 86 137 51 72 
SS 2 2.95 51 78 144 212 
ROTATION 3 
3rd Year Regeneration (prior to cropping) p p 
Control 1 874 373 8 358 238 
K/SG 1 623 180 27 369 305 
SG/ST 1 359 239 8 501 355 
SS 2 393 499 8 708 331 
... /4 qb7 
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Table 1 shows the build up of grasses during the two pasture years, however, 
the levels of grass on these trials is low due to the high stocking rates 
(7.4/ha). It can also be seen that by pasture manipulating 2 years prior 
to cropping that grass control can be achieved for a number of years. This 
means that manipulation is seen as a short term pasture renovation measure 
to restore legume dominance. Once this has been achieved normal stocking 
and fertiliser management should enable grasses to be controlled. 
Table 1 also sh:JNs the poor clover seed set in 1983 where the season finished 
6-8 weeks earlier than normal. The stage in the rotation at which poor 
seasons occur is important in terms of 1 ong term pasture production. 
Rotation 3 which was cropped in 1984, failed to have any seed set in 1983 
and followed up by a crop and another poor season in 1985 the clover comp-
onent of this pasture could be seriously reduced. 
Table 2. Pasture composition (% clover) and production (kg/ha) in 1984 season. 
ROTATION 
1st Year 
Control 
K/SG 
SG/ST 
SS 
ROTATION 
2nd Year 
Control 
K/SG 
SG/ST 
SS 
1 
Pasture 1984 
2 
Pasture 1984 
23/5 
502 (88) 
347 (99) 
372 (94) 
355 (92) 
525 (69) 
392 (79) 
205' (87) 
335 (92) 
25/7 
1 240 (89) 
1 005 (97) 
1 132 (82) 
922 (99) 
1 260 (46) 
1 187 (81) 
837 (83) 
1 035 (93) 
4/9 
1 855 (89) 
1 285 (98) 
1 595 (90) 
1 045(100) 
1 695 (70) 
1 565 (75) 
1 255 (81) 
1 315 (81) 
2/10 
1 835 (89) 
1 575 (99) 
1 520 (85) 
1 220 (99) 
2 070 (71) 
1 350 (92) 
1 180 (79) 
1 300 (95) 
First year pastures are treated and 2nd year pasture are allowed to regenerate 
naturally. Sprayseed reduces pasture production in the first year pastures 
I 
(34% in spring). The spray graze technique (2,4 D-amine) also reduced pasture 
production (15% in spring) . Early winter pasture production was also lower I 
on both first and second year treated pastures as compared to the control. 
1984 Soil Analysis - 2 March 1984 
82/83/84 ph Organic Carbon Total Nitrogen Total Mineral N 
% % ppm N0-3 + NH4+) 
ROTATION 1 (P C P) 
1st Year Pasture 84 
Control 5.2 1.65 0.115 35 
K/SG 5.2 1. 53 0.110 25 
SG/ST 5.2 1.41 0.097 25 
SS 5.2 1.61 0.111 31 
ROTATION 2 (C P P) 
2nd Year Pasture 
Control 5.4 1. 34 0.088 17 
K/SG 5.3 1. 35 0.092 17 
SG/ST 5.3 1.24 0.086 17 
SS 5.3 1. 20 0.084 17 
.. - /C:, 
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82/83/84 
ROTATION 3 (P P C) 
In crop 191::14 
Control 
K/SG 
SG/ST 
SS 
ph 
5.3 
5.3 
5.4 
5.3 
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Organic Carbon 
% 
l. 24 
1.41 
1.52 
1.64 
Total Nitrogen 
% 
0.092 
0.111 
0.109 
0.108 
Total Mineral N 
ppm(N0-3 + NH4+) 
29 
28 
26 
35 
Soil ph was reduced and soil mineral nitrogen levels increased following crop-
ping, this was thought to be due to the residual nitrogen from the rates of 
nitrogen applied in the crop. Soil N ,levels were low for rotation 2, this 
could have been due to the poor clover growth in the 1983 year. 
During the 1984 season monthly soil samples were taken and the soil is being 
analysed for mineral N levels, organic carton and ph. These soils will also 
be used for a take-all propagule assessment using a bioassay technique during 
early 1985. It is intended to follow the take-all popu'!ation over the sea-
son. This work will be coupled to the crop root assessment which was also 
sampled monthly throughout the 1984 season. Results of these two studies will 
be available by June 1985. 
Crop Results 1984 
During 1984 Mr M. Grimm (entomologist) of the Esperance District Off ice 
sampled th•: trial for Oesiantha weevil. Contrary to 1983, no desiantha 
were found on the trial in 1984. 
1983 Results of Desiantha Damage 
Grass Density Crop Bare Desiantha Grain 
prior to cropping Density Ground Larvae Yield 
Plants/m2 Plants/m2 % per m2 t/ha 
Control 2 334 63 37 61 0.6 
K/SG 209 81 2 12 1.4 
SG/ST 93 70 21 102 l. 2 
SS 254 80 2 26 1.4 
Incidence of desiantha in the Esperance region was also low· in 1984. This 
was contrary to the 1983 season. 
Crop density was around 88 plants/m2 with little difference between treatments. 
Crop Density 1984 
Treatment Plants/m2 
Control 85 
K/SG 88 
SG/ST 77 
SS 84 
... /6 
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Crop dry matter at various times during the year (g/100 plant) 
25/7/84 
0 10 20 40 60 100 
Control 11.5 11.6 12.0 14.0 12.2 12.5 
K/SG 10.5 10.8 11.6 10.5 10.7 11.1 
SG/ST 11.0 13.6 12.3 12.1 12.3 12.4 
SS 10.8 13.2 11.1 13 .9 12.0 12.8 
4/9/81 
Control 81.1 101.7 89.5 97.7 110.3 141.9 
K/SG 75.0 71.4 82.5 86.5 108.2 
SG/ST 80.3 94.2 103.8 107.6 103.0 117 .8 
SS 94.1 127.7 121.i 122.0 
1/10/84 
Control 133 .1 184.2 170.8 240.4 281.6 176.4 
K/SG 173.8 149.4 133.9 146.8 209.0 163.4 
SG/ST 192.1 170.6 201.9 173.5 221.5 244.2 
SS 171. 7 240.7 253.7 244.7 262.3 261.2 
1984 Grain Yield (kg/ha) 
Rate of N 0 10 20 40 60 100 
Control 1 823 2 <138 2 233 2 482 2 538 2 343 
K/SG 1 752 1 809 1 916 2 039 2 037 2 013 
SG/ST 2 212 2 256 2 284 2 469 2 328 2 489 
SS 2 189 2 259 2 405 2 448 2 410 2 189 
In terms of crop dry matter production and grain yield the sprayseed and 
spraytop/spray graze treatments resulted in significant yield increases over 
the control and Kerb/spray graze treatments. Residual Kerb is thought _.to 
have impeded root growth and hence grain yield. Fusilade a non residual 
grass killer will be subsituted for Kerb in following seasons. 
Take-all infection levels on crop roots will be available for both the early 
and anthesis samplings. 
I 
I 
I 
I 
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1:1 ROTATION TRIAL FOR WHEAT COMPARING A PURE CLOVER LEY 
WITH A MIXED PASTURE LEY ON THE ESPERANCE SANDPLAIN 
Trial Report 
C. W. Thorn 
Research Officer 
Plant Research Division 
Trial: Esperance Down Research Station 
Soil: Sand over gravel 
Histroy: Treatments 1980 1981 1982 
A) Pasture:Wheat p w p 
B) Clover:Wheat c w c 
C) Wheat:Pasture w p w 
D) Wheat:Clover w c w 
Introduction 
1983 1984 
w p 
w c 
p w 
c w 
With the increased economic return from cereal wheat growing in recent years, 
many producers have shortened rotation to increase cereal production by 
reducing the length of the ley pasture phase. This coupled with the deter-
ioration in the legume component of pastures has lead to poor pastures 
following cropping. It is not known whether at 1:1 crop:pasture rotation 
can be sustained on the Esperance sandplain due to: 
1. poor pasture 
2. build up of cereal diseases 
3. run down of soil nitrogen level. 
The deterioration in the legume component of pastures has often been assoc-
iated with the build up of the non legume component (ie. capeweed and 
annual grasses) . It was decided to achieve legume dominance in the ley 
pasture by using herbicides and to determine if there was any appreciable 
build up in soil nitrogen and/or depression in cereal disease levels in a 
following crop. 
Methods 
Design: The trial was designed to provide a crop:pasture sequence such that 
each treatment was represented in each year. This was replicated 5 times 
giving an effective replication of 10 over a 2 year cycle. In each year four 
rates of nitrogen were applied to each treatment in crop to determine the 
nitrogen response and soil nitrogen status. Each sub plot was 2.5 m x 60 m 
in dimension. 
The pasture:wheat rotaion is a grass/clover pasture and the clover:wheat 
rotation is a pure clover based pasture. The pasture in manipulated with 
sprayseed to achieve clover dominance. 
. .. /8 
Mean Crop Yield 1980-1983 (kg/ha) 
Rate of Nitrogen 
Ammonium Nitrate 
Treatment 
P:W 
C:W 
W:P 
W:C 
1984 Crop Yield 
W:P 
W:C 
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1 160 
1 377 
1 825 
2 084 
942 
900 
Mean Grassy Pasture(P)l 309 
Mean Clover Pasture(C)l 453 
100 
1 434 
1 489 
2 106 
2 361 
1 826 
1 527 
1 789 
1 792 
200 
1 371 
1 486 
2 206 
2 381 
1 912 
2 llO 
1 732 
1 992 
400 
1 388 
1 496 
2 166 
2 277 
2 104 
2 226 
1 886 
2 000 
During 1984 crop s·amples were taken monthly and root assessments of take-all 
disease will be recorded in March 1985. Rhizoctonia was observed through-
out the trial. Root assessments for Rhizoctonia will also be conducted. 
These results will be available by June 1985. 
Pasture Production 1984 (kg/ha) and Clover (%) 
Treatment 
P:W 
C:W 
22/5 
414 (32) 
271 (84) 
24/7 
1 248 (56) 
794 (96) 
4/7 
1 494 (66) 
1 346 (95) 
2/10 
1 602 (67) 
1 496 (91) 
1983 Sub. Clover Seed Yield (kg/ha) and Pasture Regeneration 1984 
Seed Yield Regeneration, Plants/m2 
Treatments kg/ha Clover Grass Broadleaf 
P:W 
83 
140 1 874 365 459 
C:W 
crop 
96 5 392 135 31 
W:P 
84 
107 2 490 1 044 160 
C:P 
crop 
98 2 576 924 107 
The use o~ sprayseed to manipulate pasture composition gave excellent control 
of broadleaf weeds. Clover regeneration following cropping was good, how-
ever, regeneration on C:W treatment appeared to be high when compared to its 
seed yield. Grass levels following cropping were low and a build up was 
observed in the pasture phase. 
/Q 
I 
I 
• 
I 
- 9 -
Soil Analysis 1984 March 1984 
ph 
Organic Carbon Total N Total Mineral N 
Treatment 
% % C/N (ppm) 
P:W 5.46 l. 35 0.101 13.3 23 
C:W 5.38 1.26 0.097 13.0 24 
W:P 5.70 1.48 0.147 10.0 20 
W:C 5.66 1.25 0.125 10.0 19 
Organic carbon levels were higher on the P:W and W;P treatments as compared 
to the C:W and W:C treatments. Also the C/N ratio was higher following 
cropping than after pasture . 
... /10 
Trial: 
Location: 
Soil: 
History: 
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THE EFFECT OF CHEMICAL GRASS CONTROL IN PASTURES 
ON SUBSEQUENT CROP PRODUCTION AND TAKE-ALL LEVELS 
82 LG 25 
C. w. Thorn 
Research Officer 
Plant Research Division 
Lake Grace, J. McMahons 
Sandy gravel 
Cropped 1980, pasture 1981 
Aim: To evaluate the effect of chemical grass control in pastures on; 
1. pasture production and composition. 
2. crop production and take-all incidence. 
3. soil nitrogen build-up. 
Treatments: 1982 1983 1984 --
1. Pasture Pasture Crop 
2. Pasture Crop Crop 
3. Kerb R Pasture Crop 
4. Kerb R Crop Crop 
5. Sprayseed R Pasture Crop 
6. Sprayseed R Crop Crop 
7. Crop Crop Crop 
Introduction 
Cereal crop yields are mainly reduced by either direct competition with grass 
weeds or indirectly by crop diseases and pests of which many rely on annual 
grasses as their host to carry them over from one cereal crop to another. 
Early trials conducted by D. Nicholas and Gordon McNish indicated a relation-
ship between crop take-all levels and the previous years grass levels in the 
pasture. 
It was decided to test whether annual grass control in the pasture phase prior 
to cropping would provide a 'break' and protect the following cereal crop from 
take-all. The duration of the protection was also under test with the pasture 
being manipulated 1 and 2 years prior to cropping. The other question that 
needed to be answered was whether 1 year of grass control was sufficient to 
reduce take-all and what level of grass control was needed; 20%, 60%, 100%? 
Results 
In 1984 all treatments were in the crop phase of the rotation. 
Sub. clover seed yields from the 1983 season are presented in table 1 . 
. . . /11 
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Table 1. Sub. clover seed yields (kg/ha) for the 1982 and 1983 seasons. 
Sub. Clover Seed Yield (kg/ha) 
Treatment 1982 1983 
1. Pasture:Pasture:Crop 214 486 
3. Kerb:Pasture:Crop 393 567 
5. Sprayseed:Pasture:Crop 201 398 
The Kerb treated pasture produced significantly more sub. clover seed than 
the treated pasture in both the 1982 and the 1983 seasons. 
Table 2. Crop density and ryegrass burden prior to spraying Hoegrass 
Plants/m2 
Treatment Wheat Grass 
1. P:P:C 91 190 
2. P:C:C 90 62 
3. K:P:C 92 127 
4. K:C:C 92 106 
5. SS:P:Crop 79 179 
6. SS:Crop:Crop 92 68 
7. Crop:Crop:Crop 96 38 
Table 3. Anthesis Dry Matter (kg/ha) 
Rate of N (kg/ha Ammonium Nitrate) 0 40 80 160 
Treatment 
1. P:P:C l 660 2 524 2 420 2 988 
2. P:C:C l 383 2 512 2 830 2 889 
3. K:P:C 2 235 ·2 250 3 097 2 882 
4. K:C:C l 351 2 227 2 604 2 980 
5. SS:P:C 2 006 2 624 3 276 3 411 
6. SS:C:C l 805 2 533 2 627 2 877 
7. C:C:C l 200 l 838 2 455 3 381 
Crop dry matter production was higher after two years of pasture compared to 
l year pasture and l year of crop. Continuous crop gave a high dry matter 
at 160 kg/ha Agran, this could be due to residual nitrogen from previous 
years. 
Table 4. Crop yield (kg/ha) 
Treatment 0 40 80 160 
Treatment l 863 l 127 l 188 l 345 
Treatment 2 838 l 157 l 250 l 324 
Treatment 3 l 086 l 252 l 354 l 441 
Treatment 4 836 l 188 l 299 l 438 
Treatment 5 925 l 184 l 338 l 390 
Treatment 6 893 1 184 l 340 l 384 
Treatment 7 831 l 166 l 241 l 334 
... /12 
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The Kerb and sprayseed treatments with 2 years of pasture prior to crop 
indicate a soil nitrogen benefit of 2 years of pasture. The 3rd crop in 
the continuous crop treatment was no different to the second crop following 
l year of pasture. 
Table 5. Soil analysis March 1984 prior to cropping 
ph O.C(%) TSN(%) Total Mineral N (ppm) 
Treatment l 6.35 0.9 0.045 7 
Treatment 2 6.07 0.95 0.043 8 
Treatment 3 6.35 1.04 0.050 9 
Treatment 4 6.15 0,84 0.041 7 
Treatment 5 6.35 0.92 0.045 9 
Treatment 6 6.10 0.87 0.043 9 
Treatment 7 6.05 0.81 0.040 7 
Soil TSN levels indicate a soil nitrogen build up under treatment 3. 
Crop take-all and Rhizoctonia levels will be assess later in the year. 
Root samples were taken at anthesis. 
I 
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